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Eleven plant communities identified on the basis of floristic and structural characteristics, using 
phytosociological methods, are described briefly. The plant communities are divided into four major groups, 
each of which is associated with a different substrate. The distribution of the 11 plant communities is 
presented on a vegetation map of the site. Elements of both the Nama- and Succulent-Karoo are represented 
in this transition zone. 
Elf plantgemeenskappe onderskei op grond van floristiese en strukturele kenmerke, met behulp van 
fitososiologiese metodes, word kortliks beskryf. Die plantgemeenskappe is in vier hoofgroepe ingedeel en 
elke groep word geassosieer met 'n ander substraat. Die verspreiding van die 11 plantgemeenskappe word 
op 'n plantegroeikaart van die terrein aangebied. Elemente van beide die Nama- en Sukkulentekaroo word in 
hierdie oorgangszone aangetref. 
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Introduction 
The objective of this study was to describe the plant 
communities on a section of the Vaalputs radioactive 
waste disposal site in terms of structure, composition and 
distribution. The possible causes of the vegetation 
mosaic present in the area were determined by relating 
the plant communities to habitat variables, in particular 
soils. These results are published in a previous paper 
(Lloyd 1989). The plant communities could form a basis 
for the delineation of management units. 
The study area 
The study area is located on a section of the Vaalputs 
radioactive waste disposal site which consists of the 
farms Vaalputs 369 (Garing and Geelpan subdivisions) 
and Bok-Puts 380 (Stofkloof subdivision), covering an 
area of approximately 7 800 ha. The site is situated 
approximately 100 km south-east of Springbok, and 
immediately south of Gamoep (Figure 1). 
A further description of the study area is given in 
Lloyd (1989). Soils developed from underlying parent 
material are mainly of the Hutton (Hu) and Mispah (Ms) 
forms (MacVicar et al. 1977). Sections of the study area 
are covered by surficial aeolian sand. According to the 
simplified classification of Koppen (Schulze & McGee 
1978), the study area falls within the BWk climatic 
region, where B = an arid zone, W = a desert climate, k 
= dry-hot with a mean annual temperature below 18°C. 
It is situated in the transitional zone between the winter 
rainfall area of Namaqualand, which experiences 
cyclonic and orographic rainfall, and the summer rainfall 
area of Bushmanland, which experiences convective 
rainfall. Redding (1983), however, indicates that the 
incidence of erratic, unreliable, summer rainfall is 
higher. The mean annual rainfall is between 100 mm and 
150 mm (South Africa 1:250000 rainfall map - 3018 
Loeriesfontein 1966). 
The study area is situated within the False Succulent 
Karoo (Acocks 1975). There is uncertainty in the litera-
ture as to whether the False Succulent Karoo forms part 
of the Nama-Karoo Biome or the Succulent Karoo 
Biome in this area owing to inadequate vegetation data 
and an absence of climatic stations. Rutherford & West-
fall (1986), however , map it as part of the Nama-Karoo 
Biome. 
Methods 
The Braun-Blanquet method of classification as descri-
bed by Braun-Blanquet (1932) , Poore (1955a, b, c, 
1956), Becking (1957) and Werger (1974) was employed 
in this investigation. The minimal sample size of 4 m x 4 
m for releves was determined by using the nested plots 
technique and constructing species-area curves. An 
area of approximately 7 800 ha was sampled by means of 
178 releves during 1983 . The plant species in each 
quadrat were identified and assigned a cover-abundance 
rating according to the Braun-Blanquet cover-abun-
dance scale (Kuchler 1967). A list of species names inclu-
ding the describing authors, Lloyd and Lloyd & Simpson 
voucher specimen numbers are included in Lloyd (1985). 
Specimens are housed either in the National Herbarium, 
Pretoria, the Stellenbosch State Herbarium or the Bolus 
Herbarium, Cape Town. 
In semi-arid areas , such as this, there can be consid-
erable variation in the number of species in each releve 
from season to season and from year to year, because of 
the strong geophyte and ephemeral components. The 
irregular rainfall and associated temperatures mean that 
certain geophytes and ephemeral species may not be 
visible every year or at any particular time of the year 
(Werger & Leistner 1973, in Werger 1974; Robinson 
1976). Robinson gives the example of the Sesuvium 
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Figure I The location of the Vaalputs radioactive waste disposal site in the north-western Cape Province . 
sesuvioides - Stipagrostis obtusa community in the 
Namib Desert Park where geophytes , which were 
numerous following rains in 1972, were absent from the 
same sites in 1973. Similarly, Le Roux (1984) illustrates 
how the ephemeral component differs between two 
successive years (1975 and 1976) for the same sites on the 
Hester Malan Nature Reserve in Namaqualand. For 
these reasons only the permanently visible perennial 
species, which constitute the more permanent 
component of the vegetation , were considered in the 
classification. 
The structural classification used primarily follows 
that proposed by Edwards (1983). A modification of the 
height classes proposed by Edwards (1983) is an exten-
sion of the 'low' shrub, grass and herb class into two 
classes using the terminology of Campbell et al. (1981) 
and conforming to that adopted by Le Roux (1984). The 
' low' height class of Edwards (1983) becomes the low 
class from > 0.25-0.50 m and the dwarf cla~s from 
0.00-0.25 m. Only perennial species which are visible at 
all times of the year are used in the structural 
classification. 
The distribution of the plant communities was mapped 
at a scale of 1: 10 000 with the aid of orthophoto maps . 
This vegetation map has been reduced for the purposes 
of this paper. Many of the plant communities were 
present as small scattered patches, which made the 
mapping of individual commumtIes difficult. In such 
cases they have been indicated as mosaics of plant 
communities. 
Results and Discussion 
The vegetation communities 
The vegetation is divided into four major groups of 
communities , each occurring on a different substrate : 
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Table 1 A synoptic table of the plant communities of 
the Vaalputs radioactive waste disposal site based on 
permanently visible perennial species. The constancy 
values presented in the table are as follows: 1 = 0 to 
20%; 2 = 21 to 40%; 3 = 41 to 60%; 4 = 61 to 80% and. 
5 = 81 to 100%. 
Plant community number 
Number of releves per community 
Species group A 
Salsola tuberculata 
Psilocaulon articulatum 
Titanopsis schwantesii 
Chrysocoma ciliata 
Species group B 
Ruschia muricata 
Species group C 
Zygophyllum retrofractum 
Zygophyllum gilfillani 
Hirpicium aliena tum 
Euphorbia cf. juttae 
Species group D 
Brownanthus ciliatus subsp. ciliatus 
Galenia crystallina 
Species group E 
Ruschia d. R. levynsiae 
Species group F 
2 2 3 3 
a b a b 
1 1 0 
2 5 9 4 
5 
3 
2 
451 
5 5 2 
5 3 
5 
5 4 
2 
5 
Aptosimum procumbens var. procumbens 4 3 4 4 2 
Psiloeaulon planisepalum 1 3 5 5 2 
Species group G 
Eberlanzia armata 
Species group H 
Rusehia robusta 9 2 
Euphorbia deeussata 
Species group T 
Osteospermum sinuatum 
Eriocephalus erieoides 1 1 
Species group J 
Stipagrostis brevifolia 3 2 
Lycium spp. 2 2 2 
Sarcocaulon salmoniflorum 
Species group K 
Stipagrostis ciliata var. eapensis 
Centropodia glauca 
General species 
Salsola zeyheri 3 4 5 4 
Sphalmanthus tetragonus I 3 5 3 
2 2 3 3 4 
4 2 1 2 0 
0 2 1 3 1 1 
606 7 9 9 
3 
5 
5 5 
55 
4 4 
2 2 2 
2 2 
2 5 5 4 
3 4 
1 2 
5 
4 
5 2 2 2 
5 1 2 2 
Aridaria noctiflora 2 1 3 222 3 1 
Sphalmanthus quartzitieus 2 3 2 2 2 2 
Drosanthemum schoenlandianum 1 3 4 3 1 
X anthoria marlothii 3 3 2 2 
Stipagrostis obtusa 2 2 2 2 2 
Pteronia scariosa 2 2 
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Table 1 Continued 
Plant community number 
Number of releves per community 
Protasparagus eapensis 
Osteospermum armatum 
Galenia sareophylla 
Hypertelis salsoloides 
Tetragonia fruticosa 
Ruschia ceresiana 
Ruschia kakamasensis 
Atriplex lindleyi subsp. inflata 
Aptosimum spinescens 
Galenia secunda 
Eriocephalus spinescens 
Crassula muscosa 
Euphorbia vaalputsiana 
Ruschia d. R. namaquana 
The Aptosimum procumbens var. procumbens dwarfllow 
semi-open//moderately closed shrubland communities 
on calcrete, calcareous and saline soils; the Eberlanzia 
armata low open//semi-open shrubland communities on 
shallow soils overlying granite-gneiss basement or 
dorbank; the Stipagrostis brevifolia low/short open 
grassy shrubland communities on soils mixed with 
aeolian sand; and the Stipagrostis ciliata var. capensis 
low open grassland community on deeper, strongly acid 
aeolian sand. 
A detailed analysis of the environmental features asso-
ciated with the communities is included in Lloyd (1989). 
A synoptic table of the plant communities is presented in 
Table 1. 
1 . Aptosimum procumbens var. procumbens dwarf/low 
semi-open//moderately closed shrubland communities 
Three of these communities are associated with calcrete 
and calcareous soils, and three of the communities are 
associated with saline soils. 
These communities are characterized by species group 
F (Table 1) which includes the diagnostic species Aptosi-
mum procumbens var. procumbens and Psilocaulon 
planisepalum. 
1.1 Aptosimum procumbens var. procumbens - Sa/sola 
tubercu/ata dwarf/low open shrubland community 
(Figure 2) 
The substrate contains calcrete nodules (av. 80.7% 
cover) with a little sand and stones in places. The depth 
of the soil varies between 7 and 24 cm. Soils belong to 
the Kalkbank series (Ms22) of the Mispah form. 
The community has a projected canopy cover of 
8-13% (av. 10.8%), with the number of permanently 
S.Afr.J. Bot., 1989,55(3) 
visible perennial species varying between 4 and 12 (av. 8) 
per 16 m2 . 
The commmunity is characterized by species group A 
(Table 1) which includes the differential species Salsola 
tuberculata, Psilocaulon articulatum, Titanopsis schwan-
tesii, Chrysocoma ciliata and Ruschia cf. R. namaquana, 
although Chrysocoma ciliata and Ruschia cf. R. 
namaquana are weak differential species because of their 
low frequency. The community is further characterized 
by species group C (Table 1) which includes the 
diagnostic species Zygophyllum retrofractum, Z. 
gilfillani, Hirpicium aliena tum and Euphorbia cf. E . 
juttae. The conspicuous species of this community are 
Zygophyllum retrofractum, Z. gilfillani and Salsola 
tuberculata. 
The physiognomic structure is characterized by a 
predominance of overgrazed, stubbly, fruticose chamae-
phytes, forming the highest layer between 0.18 m and 
0.30 m tall. The lower layer consists of leaf succulent 
chamaephytes. 
In addition to its differential species, this community is 
distinguished from the Aptosimum procumbens var. 
procumbens - Ruschia muricata - Zygophyllum retro-
Jractum community [1.2(a)], by the absence of Ruschia 
muricata and the less prominent occurrence of Psilo-
caulon planisepalum. 
1.2(a) Aptosimum procumbens var. procumbens -
Ruschia muricata - Zygophy//um retrofractum low 
semi-open shrubland community 
The substrate contains calcrete nodules (av . 25% cover) 
and calcareous sandy soil, varying in depth between 5 
and 60 cm. Soils belong to the Vergenoeg (Hu45) and 
Moriah (Hu32) series of the Hutton form , and to the 
Kalkbank (Ms22) and Mispah (MslO) series of the 
Mispah form. 
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The community has a projected canopy cover of 
10-32% (av . 20.3 %), with the number of permanently 
visible perennial species varying between 4 and 14 (av. 7) 
per 16 m2 . 
This community is characterized by species groups B 
and C (Table 1) which include the diagnostic species 
Ruschia muricata, Zygophyllum retrofractum, Z. gilfil-
lani, Hirpicium alienatum and Euphorbia cf. E. juttae. 
The conspicuous diagnostic species in this community 
are Zygophyllum retrofractum, Ruschia muricata and 
Psilocaulon planisepalum, with Pteronia scariosa, Salsola 
zeyheri, Aridaria noctiflora, Stipagrostis brevifolia and 
Xanthoria marlothii being prominent companion species. 
Euphorbia vaalputsiana, a new species described by 
Leach (1988), is only known from the Vaalputs radio-
active waste disposal site. It is the only species restricted 
to this community but is a weak differential species 
because of its low frequency . 
The physiognomic structure is characterized by a 
predominance of overgrazed, stubbly, fruticose chamae-
phytes and leaf succulent chamaephytes, forming the 
highest layer between 0.18 m and 0.30 m. 
This community is distinguished from the Aptosimum 
procumbens var. procumbens - Salsola tuberculata 
community (1.1), by the absence of the differential 
species of that community , by the prominence of Psilo-
caulon planisepalum, and by the presence of Ruschia 
muricata. It is distinguished from the A. procumbens var. 
procumbens - Ruschia muricata community [1.2(b)], by 
the presence of species group C. 
1.2(b) Aptosimum procumbens var. procumbens -
Ruschia muricata low semi-open//moderately closed 
shrubland community (Figure 3) 
The substrate consists of calcareous sandy soil with some 
calcrete nodules (av. 10.9% cover) and varies in depth 
Figure 2 The Aptosimum procumbens var. procumbens - Salsola tuberculata dwarf/low open shrub land community (1.1) on 
calcrete. 
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between 1 and 50 cm. Soils belong to the Vergenoeg 
series (Hu45) of the Hutton form . 
The community has a projected canopy cover of 
12-38% (av . 25 .2%), with the number of permanently 
visible perennial species varying between 4 and 7 (av . 6) 
per 16 m2 . 
This community is characterized by species group B 
(Table 1) which includes the diagnostic species Ruschia 
muricata. Conspicuous species in this community are 
Ruschia muricata and Psilocaulon planisepalum, with 
Salsola zeyheri and Sphalmanthus tetragonus being 
prominent companion species. 
The physiognomic structure is characterized by a 
dominance of leaf succulent chamaephytes, forming a 
layer at approximately 0.26 m. 
This community is distinguished from the Aptosimum 
procumbens var. procumbens - Ruschia muricata -
Zygophyllum retro/ractum community [1.2(a)], by the 
absence of species group C , and the prominence of Psilo-
caulon planisepalum and Sphalmanthus tetragonus. It is 
distinguished from the Aptosimum procumbens var. 
procumbens - Psilocaulon planisepalum - Salsola 
zeyheri community (1.4), by the presence of Ruschia 
muricata. 
1 .3(a) Aptosimum procumbens var. procumbens -
Brownanthus ciliatus subsp. ci/iatus dwarf semi-open 
shrubland community 
The substrate consists of shallow saline sandy loam , 
varying in depth between 6 and 35 cm. Soils belong 
predominantly to the Moriah series (Hu32) of the 
Hutton form . 
The community has a projected canopy cover of 
10-28% (av. 16.2%), with the number of permanently 
visible perennial species varying between 4 and 11 (av. 8) 
per 16 m2 . 
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This community is characterized by species group D 
(Table 1) which includes the diagnostic species Brown-
anthus ciliatus subsp. ciliatus and Galenia crystallina. 
The conspicuous diagnostic species in this community 
are Brownanthus ciliatus subsp. ciliatus and Psilocaulon 
planisepalum , with Salsola zeyheri and Aridaria 
noctiflora being the prominent companion species. 
The physiognomic structure is characterized by a 
predominance of leaf succulent chamaephytes with some 
chamaephytes having woolly leaves. The highest stratum 
of vegetation consists of Salsola zeyheri and Aridaria 
noctiflora at 0.30 m, with a O.lO-cm stratum consisting of 
Brownanthus ciliatus subsp. ciliatus and Psilocaulon 
planisepalum. 
This community is distinguished from the Aptosimum 
procumbens var . procumbens - Psilocaulon planisep-
alum - Salsola zeyheri community (1.4) , by the presence 
of Brownanthus ciliatus subsp . ciliatus, and from the A . 
procumbens var. procumbens - B. ciliatus subsp. ciliatus 
- Ruschia cf. levynsiae community [1.3(b)] by the 
absence of Ruschia cf. levynsiae. 
1.3(b) Aptosimum procumbens var. procumbens -
Brownanthus ciliatus subsp. ci/iatus - Ruschia cf. 
/evynsiae dwarf semi-open shrubland community 
(Figure 4) 
The substrate consists of shallow saline sandy loam with 
a relatively high organic content compared with the 
other communities and varies in depth between 4 and 23 
cm . Soils belong predominantly to the Moriah series 
(Hu32) of the Hutton form. 
The community has a projected canopy cover of 
6--15% (av. 11.3%), with the number of permanently 
visible perennial species varying between 3 and 10 (av . 6) 
per 16 m2 . 
The community is characterized by species group E 
Figure 3 The Aptosimum procumbens var. procumbens - Ruschia muricata low semi-openllmoderately closed shrubland 
community [1.2(b)] with R. muricata and Psilocaulon planisepalum on calcareous sandy soils. 
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(Table 1) which includes the differential species Ruschia 
ct. levynsiae. Other diagnostic species are those in 
species group D (Table 1) which include Brownanthus 
ciliatus subsp. ciliatus and Galenia crystallina. The 
conspicuous species in this community are Ruschia ct. 
levynsiae and Brownanthus ciliatus subsp. ciliatus. with 
Salsola zeyheri and Drosanthemum schoenlandianum 
being the prominent companion species. 
The physiognomic structure is characterized by a 
predominance of leaf succulent chamaephytes with some 
chamaephytes having woolly leaves. The highest stratum 
of vegetation consists of Salsola zeyheri at 0.30 m, with 
Ruschia ct. levynsiae and Brownanthus ciliatus subsp. 
ciliatus forming a lower stratum at 0.10 m. 
This community is distinguished from the Aptosimum 
procumbens var. procumbens - Brownanthus ciliatus 
subsp. ciliatus community [1.3(a)], by the presence of 
Ruschia ct. levynsiae and less frequent occurrence of B. 
ciliatus subsp. ciliatus, Aptosimum procumbens var. 
procumbens and Psilocaulon planisepalum. 
1.4 Aptosimum procumbens var. procumbens - Psilo-
caulon planisepalum - Salsola zeyheri low semi-open 
shrubland community 
The substrate consists of shallow sandy loam which has a 
relatively high organic content and varies in depth 
between 12 and 45 cm. Saline soils belong predominantly 
to the Moriah series (Hu32) of the Hutton form. 
The community has a projected canopy cover of 
9-22% (av. 14.5%), with the number of permanently 
visible perennial species varying between 3 and 7 (av. 4) 
per 16 m2 . 
There are no differential species in this community. 
The most conspicuous species is Psilocaulon planisep-
flum, with Salsola zeyheri and Sphalmanthus tetragonus 
being the prominent companion species. 
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The physiognomic structure is characterized by a 
predominance of leaf succulent chamaephytes, forming a 
layer between 0.20 m and 0.30 m high. 
This community is distinguished from the Aptosimum 
procumbens var. procumbens - Ruschia muricata 
community [1.2(b)], by the absence of Ruschia muricata, 
and from the A . procumbens var. procumbens - Brown-
anthus ciliatus subsp. ciliatus community [1.3(a)] by the 
absence of B. ciliatus subsp. ciliatus. 
2. Eberlanzia armata low open//semi-open shrubland 
communities 
These communities are associated with shallow soils 
overlying granite-gneiss basement or dorbank. 
These communities are characterized by species 
groups G and I (Table 1) which include the diagnostic 
species Eberlanzia armata, Osteospermum sinuatum and 
Eriocephalus ericoides. 
2.1 Eberlanzia armata low open/ /semi-open shrubland 
community (Figure 5) 
The substrate consists of shallow sandy loam, varying in 
depth between 1 and 15 cm. Soils belong predominantly 
to the Moriah series (Hu32) of the Hutton form. 
The community has a projected canopy cover of 
7-17% (av. 11.8%), with the number of permanently 
visible perennial species varying between 1 and 9 (av. 4) 
per 16 m2 . 
The conspicuous species in this community is Eber-
lanzia armata. 
The physiognomic structure is characterized by a 
predominance of leaf succulent chamaephytes with some 
fruticose chamaephytes also present, at a height between 
0.20 m and 0.30 m. 
This community is distinguished from the Eberlanzia 
Figure 4 The Aptosimum procumbens var. procumbens - Brownanthus ciliatus subsp. ciliatus - Ruschia cf. R. levynsiae dwarf 
semi-open shrubland community [1.3(b)] on saline soils. 
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armata - Ruschia robusta community (2.2), by the 
absence of Ruschia robusta and Euphorbia decussata. 
2.2 Eberlanzia armata - Ruschia robusta low open// 
semi-open shrubland community. 
The substrate consists of loamy sand, varying in depth 
between 3 and 20 cm. Soils belong predominantly to the 
Moriah series (Hu32) of the Hutton form. 
The community has a projected canopy cover of 
9-18% (av. 12.6%), with the number of permanently 
visible perennial species varying between 2 and 12 (av . 6) 
per 16 m2 . 
This community is characterized by species group H 
(Table 1) which includes the diagnostic species Ruschia 
robusta and Euphorbia decussata. The conspicuous 
species in this community are Eberlanzia armata and 
Ruschia robusta. 
The physiognomic structure is characterized by a 
predominance of leaf succulent chamaephytes, some of 
which have spines. The highest stratum is between 0.40 
m and 0.50 m high, with a lower stratum between 0.20 m 
and 0.25 m. 
This community is distinguished from the Eberlanzia 
armata community (2.1), by the presence of Ruschia 
robusta and Euphorbia decussata, and from the Stipa-
grostis brevifolia - Ruschia robusta community (3.1) by 
the presence of Eberlanzia armata. 
3. Stipagrostis brevifolia low/short open grassy shrub-
land communities 
These communities are found on soils mixed with 
aeolian sand. 
These communities are characterized by species group 
J (Table 1) which includes the diagnostic species Stipa-
S.-Afr.Tydskr. Plantk., 1989,55(3) 
grostis brevifolia, Lycium spp. complex and Sarcocaulon 
salmoniflorum. 
3.1 Stipagrostis brevifolia - Ruschia robusta low/short 
open grassy shrubland community 
The substrate consists of slightly loamy sand, varying in 
depth between 3 and 45 cm. Soils belong predominantly 
to the Portsmouth Series (Hu35) of the Hutton Form. 
The community has a projected canopy cover of 
9-36% (av. 16.4%), with the number of permanently 
visible perennial species varying between 3 and 9 (av. 6) 
per 16 m2 . 
Other species groups represented in this community 
are species groups H and I including Osteospermum 
sinuatum, Eriocephalus ericoides, Ruschia robusta and 
Euphorbia decussata. The conspicuous species in this 
community are Stipagrostis brevifolia, Ruschia robusta, 
Euphorbia decussata and Lycium spp. complex. 
The physiognomic structure is characterized by a 
predominance of caespitose nanophanerophytes (Lyc-
ium spp.) in the upper 1.0 m to 1.5 m stratum, with the 
lower, 0.25 m to 0.50 m, stratum consisting primarily of 
grasses and leaf- and stem-succulents. The most prom-
inent life forms are caespitose hemicryptophytes, stem 
succulent chamaephytes, and caespitose nanophanero-
phytes. After sufficient rain has fallen and the 
temperature conditions are suitable for germination, 
geophytes and therophytes may also form part of the life 
form structure. 
This community is distinguished from the Eberlanzia 
armata - Ruschia robusta community (2.2) by the 
absence of E. armata and the relative prominence of 
Stipagrostis brevifolia. It is distinguished from the S. 
brevifolia - Lycium spp. complex community (3 .2) by 
the presence of Ruschia robusta, Euphorbia decussata, 
Osteospermum sinuatum and Eriocephalus ericoides . 
Figure 5 The Eberlanzia armata low openllsemi-open shrubland community (2.1) on shallow soil overlying dorbank. 
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3.2 Stipagrostis brevifolia - Lycium spp. complex short 
open grassy shrubland community (Figure 6) . 
The substrate consists of slightly loamy sand, varying in 
depth between 14 and 45 cm. Soils belong predominantly 
to the Portsmouth Series (Hu35) of the Hutton Form. 
The community has a projected canopy cover of 
5-38% (av. 17.4%), with the number of permanently 
visible perennial species varying between 2 and 5 (av. 3) 
per 16 m2 . 
The conspicuous species in this community are Stipa-
grostis brevi/alia and Lycium spp. complex. 
The physiognomic structure is characterized by a 
predominance of nanophanerophytes (Lycium spp .) 
which form the upper 1.00 m to 1.50 m stratum above a 
0.50-m grass stratum. The prominent life forms are caes-
pitose nanophanerophytes and caespitose hemicrypto-
phytes. Geophytes and therophytes form part of the life 
form structure after sufficient rainfall and under 
favourable temperature conditions. 
This community is distinguished from the Stipagrostis 
brevi/alia - Ruschia robusta community (3.1) by the 
absence of Ruschia robusta, Euphorbia decussata, Osteo-
spermum sinuatum and Eriocephalus ericoides, and is 
distinguished from the Stipagrostis ciliata var. capensis -
Centropodia glauca community (4.0) by the absence of 
these two species. 
4. Stipagrostus ciliata var. capensis low open grassland 
community 
This community is associated with deeper, strongly acid 
aeolian sand . 
The ecotone between this and adjacent communities is 
fairly sharp, over a distance of about 1 m. The ecotone 
with the Stipagrostis ciliata var. capensis - Centropodia 
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glauca community is often marked by a strip of Osteo-
sperm urn armatum shrubs. 
4.0 Stipagrostis ciliata var. capensis - Centropodia 
glauca low open grassland community (Figure 7) 
The substrate consists of very well-drained aeolian sand, 
varying in depth between 45 and 150 cm. Soils belong 
predominantly to the Portsmouth Series (Hu35) of the 
Hutton Form. 
The community has a projected canopy cover of 
2-25% (av. 11.3%), with the number of permanently 
visible perennial species varying between 1 and 5 (av. 3) 
per 16 m2 . 
The community is characterized by species group K 
(Table 1) which includes the conspicuous differential 
species Stipagrostis ciliata var. capensis and Centropodia 
glauca . 
During spring, after sufficient rainfall there are two 
strata, the lower consisting of geophytes and ephemeral 
species, and the upper layer of grasses. The grazed basal 
tufts reach a height of 0.40 m, but the grasses may reach 
a height of 0.80 m when flowering and not grazed. The 
prominent life forms are caespitose hemicryptophytes, 
therophytes and bulbous geophytes. 
This community is distinguished from the Stipagrostis 
brevi/olia - Lycium spp. complex community (3.2) by 
the presence of S. ciliata var. capensis and Centropodia 
glauca . 
The relationships between these, communities and the 
linear combination of soil variables that best characterize 
the differences between the communities (the best 
discriminating habitat variables between the commu-
nities) are discussed in Lloyd (1989). 
The distribution of the plant communities is indicated 
on Figure 8. The succulent and calcrete communities 
tend to be better represented on the western portion of 
Figure 6 The Stipagrostis brevifolia - Lycium spp. complex short open grassy shrubland community (3.2) on soils mixed with 
aeolian sand. 
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Figure 7 The Stipagrostis ciliata var. capensis - Centropodia glauca low open grassland community (4.0) on relatively deep, 
strongly acid aeolian sand. 
the study area, whereas the grasslands are confined to 
the eastern portions of the study area . The central 
portion consisting of grassy shrublands is a transitional 
area between the succulent dwarf shrublands and grass-
lands. The most common shrubs in this transitional area 
are Ruschia robusta, Lycium spp. and Euphorbia 
decussata . 
The communities described in this paper bear no rela-
tion to those described by Le Roux (1984) for the Hester 
Malan Nature Reserve. There are , however , a number 
of species common to both areas . These include Ruschia 
robusta, Pteronia scariosa, Eriocephalus ericoides, 
Osteospermum sinuatum, Hirpicium alienatum and 
Crassula muscosa var. muscosa. With the exception of 
the first two, these species are also common to the 
Worcester/Robertson Karoo (Joubert 1968; Norton 
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1977). Euphorbia deeussata, A ridaria noetiflora, 
Protasparagus eapensis and Galenia sareophylla are 
species common to Vaalputs, the Hester Malan Nature 
Reserve and Numees (Jurgens 1986), whereas Hypertelis 
salsoloides is common to Vaalputs, the Robertson 
Karoo, the Hester Malan Nature Reserve and Numees. 
Galenia secunda and Atriplex lindleyi subsp . inflata are 
species common to Vaalputs and the Worcester/Roberts-
ton Karoo. The above-mentioned species may be 
considered as Succulent Karoo species. 
Stipagrostis brevifolia, S. obtusa, Centropodia glauea, 
Zygophyllum retrofraetum and Aptosimum spineseens 
are Bushmanland (Nama-Karoo) elements as indicated 
by a survey done in the north-western Cape (Le Roux 
1984). 
As previously mentioned, there is uncertainty in the 
literature as to whether the False Succulent Karoo forms 
part of the Nama-Karoo Biome or the Succulent Karoo 
Biome . The results obtained for Vaalputs indicate that it 
is in a transitional area between the two, having 
elements of both represented. The Succulent Karoo 
elements are better represented in the drier habitats 
(shallower and alkaline soils), whereas the Nama-Karoo 
elements are better represented in the more moist 
habitats (sandy soils). As Vaalputs forms only a small 
part of the False Succulent Karoo, it is not possible to 
give a definite answer as to which biome this veld type 
best belongs. 
Conclusions 
Eleven plant communities are recognized on the basis of 
floristic composition, varying physiognomically from 
dwarf/low semi-open shrublands on saline and calcar-
eous soils, to low/short open grassy shrublands in areas 
of soils mixed with aeolian sand, to low open grasslands 
on deeper, strongly acid aeolian sands. 
The vegetation units recognized from a floristic and 
structural analysis have been mapped to form a basis for 
the delineation of management units. 
Elements of the Succulent Karoo Biome are repre-
sented in the drier habitats (shallower and more alkaline 
soils) and elements of the Nama-Karoo Biome are 
represented in the more moist habitats (sandy soils) . 
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